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SC. .MARY 

An investigation was Made in the HA OA 19-foot pressure 
tunnel to determine the aerodynamic effects of several ele- 
vators with varying amounts of balance, of outboard split 
flaps, and of a droppable gas tank on a l/2.75-scale model 
of the P4U-1 airplane. The investigation included: 

(a) Measurements of the hinge-moment characteristics 

and effectiveness of various elevators; 

(b) Measurements of the effects of adding split flaps 

outboard of the normal slotted flaps" and ahead 
of the ailerons, on the stalling and control 
characteristics of the model; and 

(c) Measurements of the effects of sus-oenciing a drop- 

pable gas tank below the fuselage on the lift, 
drag, and longitudinal stability of the model. 

In order to provide a basis for comparison of the 
various balanced elevators, stick forces for various indi- 
cated airspeeds were computed for each elevator *rom the 
power-off results. The power-on results are not complete 
enough to obtain the effect of power on the elevator" stick 
forces . 

The outboard split flaps increased the maximum lift 
coefficient approximately S percent with power on and 9 
percent with power off. -hey had a negligible effect on 
jne stalling characteristics and the longitudinal stability 
D-cu reduced the aileron effectiveness. 



The dropnable gas tank had no measurable effect or the 
maximim lift coefficient or the longitudinal stability of 
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the model. Its drag increment at 100 miles per hour 
amounted to 9 pounds and 14 pounds at lift coefficients 
of 0.15 and 0.5, respectively. 



INTHOrUCTIOlT 



During the past several 
numerous investigations of a 
P4U-1 airplane. Much of the 
full— scale airrjlane has "been 
wind-tunnel invest igat ions . 
phase of theco tests. 



years the NACA has conducted 
1/ 2 . 7- 1 d— b cale model of the 
aerodynamic design of the 
"oaced on the results of these 
Shis paper summarizes one 



The tests were conducted at atmospheric pressure in ? 
the 1TACA 19-foot pressure tunnel during the period from 
March SO to April 17, 1942, Ihey included measurements, 
with and without propeller operating, of the effect of 
several balanced elevators, of full-span flaps, and of 
croppable gas tank on lift, drag, and pitching moment. The 
hinge moments of the elevators v:ere also determined'. Ailer- 
on characteristics were measured with partial-span and full- 
span flaps. S?uft studies were made of the stalling charac- 
teristics with the full-span flaps. 

Shis paper was originally issued as a memorandum re- 
port to the Bureau of Aeronautics, JTaVy Department. 
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ihe 1/2.75-scale model of the F4TJ-1 airplane is shown 
m ngure 1. Section views of the elevators and ailerons 
used on the present model are presented in figures 2 and 3, 
i 0T the Purpose of this investigation the model was modi- 
fied as follows: 

1. A remote-control apparatus for operating the 

elevators was installed. 

2. 1TACA remote indicating hinge-moment "balances 

were installed in the right aileron and in the 
elevator to measure the aileron and elevator 
hinge moment s . 

3. The horizontal tail of. the model was arranged to 

allow for various modifications to the elevator. 
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Several elevator noses rere supplied. These 
noses gave the elevator five arrangements in- 
volving two different hinge lines and various 
' amounts of aerodynamic "balance (fig. 2). The 
horn "balance of elevator 5 is shown in figure 1, 

4. The model was equipped with cat hoard split flaps 

(figs. 3 and 4) for use in conjunction with the 
inboard slotted flaps. With the slotted flaps 
deflected 50°, the following split-flap arrange- 
ments were tested: 0.20c flaps deflected 40° 
and 48°, and -0.30c flaps deflected 40°. 

5. A droprablf external gas tanh was mounted on the 

oottom of the fuselage (fig. 5) for some of the 
^ests. The shape and dimensions of the model 
tank are presented in figure 6. 

-?or certain of the tests the airplane model was 
equipped with a propeller (see fig, 7) geometrically simi- 
lar to that used on the full-scale airplane. The model 
propeller is 4.82 feet in diameter. 

The propeller was driven "by a water-cooled alternat- 
ing-current induction zaotor capahle of developing 60 
horsepower at 5000 rpm. Current was supplied t o^the motor 
by a variable-frequency alternator and speed control was 
obtained "by varying the frequency. The power output of 
the motor was determined from a calibration that involved 
current, revolution speed, and torque. 

The power, cocl ing-wat er , tachometer, and hinge- 
moment leads were threaded "behind the wing supports, 
through the support fairing, from the wings of " the model 
to the test chamber below. The leads "between the lower 
surface of the wing and the to^> of the support fairing 
were exposed to the air stream for all of the tests except 
the model-support tare tests. These leads are shown in 
figure 7. 

Por certain tests the horizontal tail was removed. 
The portion of the horizontal tail located within the 
fuselage was replaced with blocks that conformed to the 
fuselage contour (fig. 8). 

The model was finished with several coats of lacquer 
and rubbed with Ho. 400 car corundum cloth in a chordwise 
direction until the surfaces were aer ©dynamically smooth. 
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A list of model arrangements tested is presented in table 
I. Changes in arrangement do not refer to changes in con- 
trol— surf ace setting but only to changes in the contour of 
the no del. 

SYMBOLS A17D COSJPIC LEFTS 

The data in this report are reduced to standard non- 
dimensional coefficient for:::. All forces and moments are 
given v;ith respect to the -ind a::ec: . The coefficients 
and symbols involved aye defined as follows: 

C L lift coefficient (L/qS) 

C D drag coefficient (D/qS) 

c ^.t) resultant— for ce coefficient in the drag direction 

c m pit ching— moment coefficient (H/qcS) 
C i rolling—moment ' coefficient ( l/q/bS ) 
C n yawing—moment coefficient (JT/q'bS) 

elevator hinge—moment coefficient (K e /q."b e Ce £ ) 

e 

aileron hinge— moment coefficient ( K a /q b^Tf^/ 2 ) 

T c thrust dish-loading coefficient ( S?/3qD s ) 
wher e 

q dynamic pressure in the undisturbed air stream [^pY Z J 
p •. mass density of air 
V velocity of air 

indi.cated airsp>eed 



lift 



D drag 

resultant force along wind axis (propeller operating) 
M pitching moment a "bout center of gravity of airplane 
L rolling moment about center of gravity of airplane 
B yawing moment about center of gravity of airplane 
F e elevator stick force, pounds (0.45H e ) 
H e elevator hinge moment" 
H a aileron hinge moment 

T effective thrust of propeller ( ) 
S wing area (41.6 so ft) 

c mean aerodynamic chord of wing (2.85 ft) 
b wing span (14.91 ft) 

b e c e s product of elevator span and mean-square elevator 
chord (1.543 ft 3 for elevators 1 3, and 5); 
(1.173 ft for elevators 3 and 4j 

" D aCa 2 product of aileron span and mean-square aileron 
chord (0.566 it 3 ) 

D propeller diameter (4.8*3 ft) 

and i ; 

P propeller blade angle at 0.75 radius 

® angle of attack of wing root chord line 

of slotted flap deflection, measured between wing chord 
-Line and flap chord, line 

Sf sp *P*J* f lap deflection, measured between lower sur- 



face of wing and flap chord 



.me 



5 G elevator deflection, measured between stabilizer 

chora line and elevator chord line, positive de- 
flection with trailing edge down 
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5 aileron deflection, measured between wing chord line » 
a and aileron chord line, positive deflection with 

trailing edge down 

S Q right aileron deflection 
a r 

60- left aileron deflection 

i. an^Ie of stabilizer setting (relative to the thrust 
* line) 

3. test Heynolds nunoer based on mean aerodynamic 
chord ( p T , r c/|o,) 

u coefficient of viscosity 

IDS T AND RESULTS 

lor convenience in classifying the results and show- 
in£.: their location in the report, table II is presented. 
The tests and results are described in the following 
sections . 

Interference corrections The effects of support 
interference and air— f lev; m isal inement on the lift, drag, 
and pitching—moment characteristics were determined from 
tests of the model with flaps neutral and propeller re- 
moved. In order to provide proper clearance between the 
model and the support fairings, these tests were made 
without the vertical tail on the model. All results in 
this report have been corrected for these effects. 

The an^le of attack and the drag coefficient have 
been corrected for the effect of jet— boundary interfer- 
ence. Inasmuch as the results presented in this report 
are primarily of a comparative nature , no jet— boundary 
interference corrections have been applied to the pitch- 
ing—moment data. These corrections may be applied by add- 
ing algebraically 0.0216 C L for the power-off tests and 
0.0258 Cl for the power— on tests. The effect of these 
corrections is to decrease the negative slope of the 
pit ching— moment curves. The corrections do not apply to 
tests with the horizontal tail removed. 
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E£fiig.jL-.^ on lift, drag, 

and /longitudina l at ability .- The effect of various st'aM- 
lizer settings on the lift, the drag", and the pitching 
moment coefficients was determined from the result;; of 
tests made with the stabilizer set at the following an^ os: 
4.9°, 5.95°, 1.6°, -2.3°, and -5°. Tor each stabilizer 
setting, power— On and power— off runs were nade with the 
slotted flaps deflected 0° and 50° with the ailerons 
drooped 0° and 9.5°, respectively. The elevator gap was 
sealed smooth with cellulose tape for this part of the 
investigation. The results of these tests are -resented 
in figures 9 to 20. 

Two flight conditions were simulated in the power— on 
tests. The power-on landing approach was simulated with 
the slotted flaps deflected and "both ailerons drooped. 
The thrust coefficient required for level flight, at a lift 
coefficient of 1.35 was approximated through the range of 
angles .of . attack. The full throttle, climb condition was 
simulated with the flaps and ailerons neutral. The thrust 
coefficient obtained in the climb at a lift coefficient of 
0.55 was approximated through the range of angles of attack* 

The power— off tests v/ere made at a dynamic pressure 
of approximately 25 pounds per square foot and the power-on 
tests were made at a dynamic pressure of approximately IS 
pounds per square foot. 'The propeller "blades were set at 
15 at 0.75 radius. The thrust coefficients obtained for 
the power-on tests are shown in figures 21 and 9,2. 

. If/M* o$ various elevator, balances on lift n d^&g t 
i&i&Sk&tg^ hin ge-moment coef f icients 

And on stick forces -~ Five -©levator arrangements were 
tested to determine their effects on lift, drag, pitching- 
moment, and elevator hinge— moment coefficients. Elevators 
with noses 1, 2, 3, and 4 (fig, 2) were tested with power- 
offa&d slotted flaps at 0°. The elevator with nose 5 is 
similar to the elevator now in use on the F4U-I airplane. 
It was tested with power on and off and with slotted flap 
deflections of 0° and 50°. 

For each elevator arrangement, elevator deflections 
of 20 , 10", -10°, -20°, and -30° were investigated. At 
each elevator deflection the model was tested through a 
complete angl e-of-at t acl : range from "below zero lift to 
beyond the stall. 'The angle of stabilizer setting was 1.5°. 
For those tests in which the flaps were deflected 50° , the 
ailerons were drooped 9.5°. 
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The power-off runs were made at a dynamic pressure 
of approximately 25 pounds per square foot. The power-on 
runs simulated landing approach and climbing conditions 
of the airplane and were made at a dynamic pressure of 
approximately 13 pounds per square foot. 

•The effects of the various elevators on the lift and 
drag characteristics of the model are presented in figures 
23 to 30. The effects of the elevators on the pitching- 
moment characteristics are presented in figures 31 to 34. 
The hinge-moment characteristics of the various elevators 
are presented in figures 55 to 42. 

Figure 4-3 shows a comparison of the stick forces and 
the corresponding elevator deflections for the five ^ele- 
vator noses for the model condition of propeller off and 
flaps neutral. Stick forces and elevator deflections for 
the elevator with nose 5 and the model condition of pro- 
peller off and flaps deflected are also shown. This 
figure was prepared "by obtaining, from figures 23 to 42, 
the elevator deflections, elevator hinge— moment coeffi- 
cients, and lift coefficients for zero pitching moment at 
several angles of attack. The lift coefficients were con- 
verted to indicated airspeed by assuming an airplane 
weight of 10,000 pounds. The hinge— moment coefficients 
were converted to full— scale hinge moments at the indicated 
airspeeds obtained from the corresponding lift coefficients. 
The stick forces were then computed from the assumed rela- 
tionship, F e ~ 0.45 H G . For the flap— neutral condition, 

the stick forces were trimmed at 260 miles per hour indi- 
cated airspeed by correcting the h inge— moment coefficients 
an amount eq.ua! to the coefficient at that ^airspeed. In 
the same manner, the stick forces for the f lap— def le ct ed 
condition were trimmed at 100 miles per hour indicated 
airspeed. 

All of these stick forces v/ere computed with the cen- 
ter of gravity of the airplane located as shown in figure 
1. ITo allowances were made for any Reynolds number effects 
on pitching—moment , lift, or hinge— moment coefficients. 

jPigure 43 shows that the stick forces for elevators 
with noses 1, 2 , 3, and 4 arc considerably loss than with 
nose 5 for the pr cpeller-of f , flap-neutral condition. 

The effect upon the drag coefficient of sealing the 
gap "between the stabilizer and- elevator is shown in 
figure 44. 
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Effect of renovifig the horizontal tail on lift, drag, 
* and longitudinal stao.il it;:.-- Sh.e horizontal tail was re- 

moved and that portion of the horizontal tail located 
D . within the fuselage was replaced with "blocks that conformed 

^3 to the fuselage contour. This arrangement is shown in 

t figure 6. Runs were made with the slotted flaps set at 0° 

and 50° and with the ailerons drooped C° and 9.5°, respec- 
tively. Power— on and power— off runs were made for each 
flap and aileron setting. 

The power-* on and power— off runs were made at dynamic 
pressures of 13 and 25 pounds per square foot, respective- 
ly; the power- on runs simulated the same airplane flight 
conditions as in the stabilizer and elevator tests. The 
results of these tests are presented in figures 45 and 46. 

Uf f ect of full— s pan f laps on lift, dra, -; t and - pitchi ng— 
m am ent coefficients.— Tests were made with the slotted 
flaps at 50 L and with various arrangements of out "board 
split flaps. At a dynamic pressure of approximately 35 
pounds per square foot, runs were made with 0.20c split 
flaps at 40° (fig. 4) and 48° and with 0.30c split flaps 
at 40 w . further investigation was made with power on and 
power off at a dynamic pressure of 3.4 pounds ger square 
foct for the 0.20c and 0.30c split flaps at 40 . The 
power— on runs were made at a dynamic pressure of 8.4 pounds 
per square foot with the propeller "blade angle set 20° at 
0.75 radius. The angle of the stabilizer was 1.5°. 

▼ 

The power— on condition of the model simulated power— 
. on landing— approach condition of the F4U— 1 airplane. The 
results of these tests are given in figures 47 to 49. 

Figures 47 to 49 show that the optimum of the three 
conditions of outboard split flap tested is the 0.30c flap 
deflected 40°. With this outboard split flap condition, 
the slotted flaps deflected 50°, and the ailerons neutral, 
a maximum lift coefficient of 2.32 was obtained with power 
off and 2.61 with power on- as compared with 2.13 and 2.46 
with the split flaps off, the slotted flaps deflected 50°, 
and tlie ailerons drooped 9.5°. The effect of the outboard 
split flaps on the p it ch ing— moment coefficient curve is to 
slightly increase its negative slope in the angl e— of— at t ack 
range just below the stall. 

Bffect of varJLou8 j f %ftt> arrangements, ort aileron oharafr-* 

t er is t i cs Three groups- of tests were made to determine 
the effect on aileron characteristics of various outboard 
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split flap arrangements . lot the first group of runs the 
slotted flaps were deflected 50 , the 0.20c outboard 
split flaps 48°, and the left aileron 0°. Tests -ere then 
made without the out "board split flaps, with the slotted 
flaps deflected 50°, and the left aileron set at 9.5 ^ 
Further investigation was carried cut with a slotted flap 
deflection of 30°, with the split flaps removed, and with 
the left aileron set at 7.35°, 

All these tests were made at a dynamic pressure of 
approximately 25 pounds per square foot with the stabi- 
lizer net at 1.6°.. The right aileron (fig. 3) was set at 
the following angles: 20°, 10°, 0°, -10°, -15°, and -20°. 
For each aileron settig the model was tested at approxi- 
mately 0°, 3°, and 12° angle of attach. 

The results of these tests are presented in figures 
50 to 57. 

A comparison of figure 51 with 53 shows that the 
effectiveness of the ailerons is cons ider atily reduced by 
.the installation of the out "board split flaps. 

Effect of. droypablo external gas tank on- lift, drag, 
and pit chin --moment coeffi cient s 'Tests were made with 
the droppable £as tank shown in figure 6 located on the 
model as' shown in figure 5. Two runs were made: one with 
the slotted flaps and ailerons at 0°, and the other with 
the slotted flaps deflected 50° and the ailerons drooped 
9.5°. The model was tested through an angle-of-at t ack 
range from "below zero lift to beyond the stall. The re- 
sults of these tests are shown in'figures58 and 59. 

Prom figure 58 it will be noted that the droppable gas 
tank had no effect on the maximum lift coefficient of the 
model. The tank also had no aerodynamic effect on the 
power-off longitudinal stability of. the model. From 
figure 59, it is seen that the .i.- , oppa*ble gas tank increases 
the -drag coefficient of the model 0.0011 at the high speed 
Ol of 0.16, and 0.0017 at' a Cl of 0.55. These drag 
increments amount to a drag, at 100 miles per hour, of 9 
and 14 pounds, respectively. 

Effect of outboard split flaps on the stalling charac- 
teristics of tfre- vla.fg »— A study of the stalling characteris- 
tics of the wing for several arrangements of the model was 
made "by observing the oehavior of wool tufts on the model. 
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Tufts were attached to the upper surface cf the wing and 
flaps with cellulose tane at 20-, 30-, 40-, 50-/ 60-, 
7 0—, 8 0—, and 9 0— per cent— chord stations. The tufts vrere 
spaced about 7 inches in a spanwise direction. The 
progression of the stall with increase in. angle of attack 
was recorded by sketching the stalled portions of the wing 
at various angles of attach. Force measurements were taken 
during each of the stall— observat ion tests. 

For this series of tests only the effect of the addi- 
tion of outboard split flaps on the stalling characteris- 
tics of the wing was desired. The investigation was made 
with the slotted flaps deflected 50° and with the 0.30c 
outboard split flaps deflected 40°. All other control sur- 
faces -./ere set at 0°; the stabilizer was set at 1,6 * 

The power— on stall test was made to simulate a power ed- 
lar.ding— appr oach condition of the airplane. Power— on and 
power— off tests were made at dynamic pressures of 8.4 
pounds per square foot and 25 pounds por square foot, re- 
spectively. The results of these tests are presented in 
figures 6 0 and 61. 

A comparison of figures 60 and 61 with unpublished 
data shows that with the slotted flaps deflected the stall- 
ing characteristics are approximately the same for the two 
conditions of outboard split flaps deflected 40° and ailer- 
ons 0 , and outboard split flaps 0° and ailerons drooped 



CONCLUSIONS 



1. The maximum lift coefficient for the power-on land- 
ing approach was 6 percent higher with both inboard clotted 
flaps and outboard split flaps deflected than it was with 
inboard slotted flaps deflected and ailerons drooped. 

2. The addition of the out "board split flaps had a 
negligible effect on the stalling characteristics and the 
longitudinal stability but noticeably reduced the aileron 
effect ivenes s . 

3. The droppable gas tank caused drag increments at 
100 miles per hour amounting to D pounds and 14 pounds at 
lift coefficients of 0.16 and 0.55, respectively". It had 
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no measurable effect on the maximum lift and no measurable 
aerodynamic effect on the pov/er— off longitudinal stability. 

Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va. 
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-do- 


0 

9.5 


0 

9.5 


-30 


to 20 




33 




F and 0 


1.5 


0 


-do- 


-do- 


0 


0 


-30 


to 20 




34 


r v 


H and I 


1.5 


0 


-do- 


-do- 


0 


0 


-20 


to 20 




35 




E 


1.5 


50 


-do- 


-do- 


9.5 


9.5 


-30 


to 20 




36 




D 


1.5 


50 


-do- 


-do- 


9.5 


9.5 


-30 


to 20 




37 




E 


1.5 


0 


-do- 


-do- 


0 


0 


-30 


to 20 




38 
39 


J 

c h« against a 


D 
F 


1.5 
1.5 


0 
0 


-do- 
-do- 


-do- 
-do- 


0 
0 


0 
0 


-30 
-30 


to 20 
to 20 




40 




0 


1.5 


0 


-do- 


-do- 


0 


0 


-30 


to 20 




la 




H 


1.5 


0 


-do- 


-do- 


0 


0 


-20 


to 20 




k2 


V 


I 


1.5 


0 


-do- 


-do- 


0 


0 


-20 


to 20 
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TABLE II. - LIST OP FIOURES - Continued 



Figure 


Type of test 


Model 
arrange - 
ments 


(dag) 


Of 
(deg) 


0.20c 
(deg) 


0.30c 

•P 

(deg) 


°«r 
(deg) 


8 »l 

(deg) 


(deg) 


Values of 
angle of 
attack, a 

(deg) 






E 


1.5 


o 

50 


off 


off 


n 
u 

9.5 


u 

9.5 










F 


1.5 


0 


-do- 


-do- 


0 


0 






1*3 


F e and 0 e against -< 


0 


1.5 


0 


-do- 


-do- 


0 


0 










H 


1.5 


0 


-do- 


-do- 


0 


0 








V 


I 


1.5 


0 


-do- 


-do- 


0 


0 






Id. 


C^ against Cjj 


B and E 


(a) 


0 


-do - 


-do- 


0 


0 


0 




1. c 

*o 


Cl#Cj), and Cqj against s 


j 


off 


0 

50 


-do - 


-do— 


0 

9.5 


I 0 

9.5 


0 




14.6 


CLfCRfj,and C m against a 


K 


-do- 


0 

50 


-do- 


-do- 


0 

9.5 


0 

9.5 


0 




1*7 


1 f 


L 


1.6 


50 


l*o 


ko 


0 


0 


0 




1*8 


C L» C D» and c » *g*inst a 

1 1 


M 


1.6 


50 


l*o 


1*0 


0 


0 


0 




1*9 


J I 


L 


1.6 


50 


1*0 
1*8 


1*0 


0 


0 


0 




50 


Cl and C D against o aj . 


L 


1.6 


50 


1*8 


off 


-20 to 20 


0 


0 


1.2.7.8, 

ll*.3 


51 


Ci and C n against 6*^. 


L 


1.6 


50 


1*8 


-do- 


-20 to 20 


0 


0 


1.2.7.8, 
i£.3 


52 


C L and C D against 6* T 


E 


1.6 


50 


off 


-do- 


-20 to 20 


9.5 


0 


0.9*7.5. 

l&.l 


53 


Cj and C n against 0a r 


E 


1.6 


50 


-do- 


-do- 


-20 to 20 


9.5 


0 


0.9*7.5. 

11*. 1 


54 


Cl and Cd against 0a r 


E 


1.6 


30 


-do- 


-do- 


-20 to 20 


7.85 


0 


0.7*7.3. 

13.9 


55 


C; and C n against o» r 


E 


1.6 


30 


-do- 


-do- 


-20 to 20 


7.85 


0 


0.7*7.3. 
13.9 




J 


E 


1.6 


30 


-do- 


-do- 


-20 to 20 


7.85 


0 


0.7*7.3* 
13.9 


56 


C B against 6 Ar < 


E 


1.6 


50 


-do- 


-do- 


-20 to 20 


9.5 


0 


0.9*7.5. 
u*.i 






L 


1.6 


50 


1*8 


-do- 


-20 to 20 


0 


0 


1.2,7.8, 






E 


1.6 


30 


off 


-do- 


-20 to 20 


7.85 


0 


o.7*7.3. 

*>j • 7 


57 


Ch^ against o fcp < 


E 


1.6 


50 


-do- 


-do- 


-20 to 20 


9.5 


0 


0.9*7.5. 
ll*.l 






L 


1.6 


50 




-(?0- 


-20 to 20 


0 


0 


1.2.7.8, 
li*.5 


58 


C L» C D» and c m sgainst a 


P 


1.6 


0 

50 


off 


-do- 


0 

9.5 


0 

9.5 


0 




59 


Cl against C D 


E and P 


(a) 


0 


-do- 


-do- 


0 


0 


0 




60 
61 


i r 

Stall dlagrazBs <! 

J \ 


N 

0 


1.6 
1.6 


50 
50 


-do- 
-do- 


1*0 
1*0 


0 

0 


0 

0 


0 
0 





i t values ars 1.5 and 1.6. 




<£ Elevator- hinf Jinm 



When oc-0°, the normal c.Q. is 6-80 
above and c?.&7" behind the normal 
support* fittings 

Wing incidence is 2-7* relative to 
the thrust fine 



Normal c. 



<3? >A-r 30% Chord 




Z 
> 

o 



Tail Support 
fitting 



Wing Suf 



Figure l.-Plan and elevations °^275" 5ca,€ mode ' FAU-\ airplane. ^ 
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Ffgure.^-Detoi/s of the various e/ei/a for noses taken at the 
theoret/cat intersection of the e/ewfor and the 
center //ne of the ^p-sca/e m octet of theF4U-f 
o/rp/ane. 



N AC A 

& Airplane 



2a 



-I 




Elevator with nose I; 
Sa/ance ; 4//% e/evator c/?or^ 
e le votor j 407o of horizontal tail 




Elevator with nose 2 - 
balance ^5.8 % efera tor c/?ordj> 
elevator^OYo of horizontal tail 



{I Airplane 




Elevator with nose 3- 
balance^ 38.6% e/evator chord^ 
e levator^ 5 y o of horizontal tail 



f Airplane 




E (e vator will? 'lose 4 ■ 
balance, 34. 7%> ale /a for c nord) 
eleva 10^35% of horizontal tail 



[\ Airplane 




LJ. 



O 3 6 9 '2 
Scale in inches 



Elevator with nose 5 ■ 
b a '/a , nce ) Ih9 % e /ever tor chord) 
with additiona/ horn balance.} 
ele vator]40 c / 0 of honz on ta I tai I 



All balance3 are of the 
constant- percent- chord type 



Figure £(*)r Plan vie*? of +he 

v various elevator 

arrangements tested on the. 
1/1..15- scofe model 
of the 
F4U '-/ airplane , 



NACA 



Fig s, 3 , 6 




Figure* J. - View of the inboard end of the aileron ^ showing 
location of the outboard sp//t flaps; jpj^ -scale 
of the F4U-I airplane. 



the 
mode/ 

SMS. 



3.COO 




9 



-to L.E of cowl 



? f f ft f 

3 col* , in. 



figure 6. -Shape of dyoppible gas tan/x as used in tests 
of the -^jyscale mode/ of the, F<4U-i airplane. 




Figure 5.- Rear view of 1/S.75 scale model of the F4U-1 airplane showing the 
d ropf&bla external gas tank. 




Figure 8.- 



View showing the 1/2.75 scale model of the F4U-1 airplane without 
the horizontal tail. 





Hgure 14 .-Vor/at/on of //ft and resu/tant-fbrce coefficients with 
angle of attach) po wer on; i t ■ /. 6°- q* /J tb/sq ft. 



L-UO 





Angle- of attack , oc , deg 



F/gure 19 -Variation of pitchinq-mament coefficient with angle 
of attach, for several stabilizer angles; power off: 
q*25 Ib/sq ft. . " > r> 
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3.95 
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6 f = 
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2.0*/0* 

2.0K/0 6 
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Figure PO 



-< o 4 e /e 
Angle of attack, a? 9 cleg 



/6 
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rVar lotion of pitching -moment coefficient with angle ^ 
of at toe H for several stabilizer angles: power on; r\) 
q*/J Ib/sq ft. o 
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Figs. 21 
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-/2 



-<4 
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Figure 2 I.— Variation of thrust coefficient with angle of attach. 
Power on )5f-0 0 } 5 a ^O°jq*l3 /b/sqft. 
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F/qure 22 -Variation of thrust coefficient with angle 
Power on; 6 f ~50°; 5 a =3.5°; q*l3 Ib/sqft. 



of attack* 



W-40 



26 



2^ 



22 



ao 



16 



12 



.2 




2.6 



-a -4 o 4- a 
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20 
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Figure 23, ^sjorr/ot/on of //ft and c/rag coeff/c/ents w//h oog/e 
of attack for e levator nose j5, power off. L+*/?J2? 
6fPO* 6 Q --9.5 0 ,q~eP/£>/sQ ftj /?<* 26 x /O* 



32 X ^ /0 




-/e 



~/2 



-& -<4 O 4- B 

Ang/e of attack, oc^deg 



20 



F/gure 24-Vor/ot/on of //ff ond resu/tant-force coeff/c/ents with 
ang/e of attack for e/evator nose 5; soower on: L'ASt 
e f =j50* 6 Q - 9.2* q,^ ft- /O* f 
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f~/gure23-Var-/at/on of //ft and c/raq coeff/c/ents yv/t/i 
ana/e of ot/ocA for e/evotor nose Si /do wer 
off ; % 6 f --0° 6 Q -o° ; 9 *a5/t>/sq: ft. ^ 



Lr l 4 4 0 




o * a 
Ang/e of attack, oc } deg 



Figure 30 .-\ftr/ot/on of //ft one/ drag coeff/c/ents w/th ang/e 

o/~ attack for e/evator nose 4]/oow&r off- u~/.j5S?Z 





-/e -/p -a o a /s /e eo 

Ang/e of of foe A, cc, deg Y 3 

F/gure 32.-\*ir/af/on of p/fch/ng-rnornenf coeff/c/ent w/th ~ 
ang/e of aftack for e/evotor nose A ad a wer on\ ^ 

LfZfiP* q~/3/b/SO ff. Plof D6STv! 



NACA 



V 

%> 

I 
I 

5 



-.3 









































.de 9 . 
50 




































□ -5 




































A -/O 

o o 
















* < 




















o /o 




































— 








































v 




























— D- 





o 


c 


c 




k 






















-A — 


—A — 




- A. 
























\ 

c 





















=m 








i 




























O 


— o 


— c 


I c 


1 — ' 


> " 




















"O— 




— O — 










< 


1 i 






















!> 


-fc> 


~* — 










' 0 


' e 




> — 






































f 





























































































figs. 35, 36 
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Figure 35 .-Variation of elevator hinge-moment coefficient with - 
angle of attack for elevator nose 5; power off^io; 
& f =50°j 6p= 9.5°) q~2J /bjscj ff.-R* tUxlo* 
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FiQure 36 .-Variation ofe/evator hinge-moment coefficient with 
angle of attacK for e/evator nose 5\power on 
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Figs. 39,40 
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F/gure 3Q t -Wor/ot/on of e/eyofor ti/nge-moment coeff/c/enf w/th 
angle or attack for e/evafbr nose A power otf\ c+ m !5l 
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Figs. 41,42 
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f~/gure<4 I rVar/ot/on of e/eiraior ft/nge-momenf coeff/c/ent with 
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HO 

5 



? 

Si 

! 



- / 



-/6 




L S^deg. R(appro$ 
ZO 2.1* tO* 
ZlxiO* 
2.7x/0* 
2.7 x JO 6, 
2.8*/0 6 



-/a 



-<4 0 

Angle of attach jOtj deg 



Figure 42 -Variation of elevator hinge -moment coefficient 
with anole of attack for elevator nose 4--. power 
Offi/ f */.&j $-0°j <5 0 --0°) cy**2S m /b/syft. ^ 



Figs. 43,50 
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Figure 43— Varioton of elevator stick force with ind/coted a/r speed 
for several elevator roses j power off J i t = IS " 
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riGure6l S tall diagrams or ^2 75- scale: /hooetl F4U-I airplane, 




